Mitochondrial implication in apoptosis. Towards an endosymbiont hypothesis of apoptosis evolution.
Recent evidence indicates that a profound alteration in mitochondrial function constitutes an obligatory early event of the apoptotic process. The molecular mechanism accounting for this alteration is mitochondrial permeability transition (PT). PT is both sufficient and necessary for apoptosis to occur. Experiments performed in cell-free systems of apoptosis demonstrate that mitochondria undergoing PT release protease activators that can trigger nuclear manifestations of apoptosis. Bcl-2 and its homologs are endogenous regulators of PT. It appears that some types of necrosis, those inhibited by Bcl-2, involve PT. If PT is a rate-limiting event of both apoptosis and necrosis, then downstream events including caspase activation and the bioenergetic consequences of PT must determine the choice between both modes of cell death. PT without caspase activation would cause necrosis. These findings have important implications for the comprehension of the apoptotic process, for the dichotomy between apoptosis and necrosis, and for the phylogeny of programmed cell death. Apoptosis may have evolved together with the endosymbiotic incorporation of aerobic bacteria (the precursors of mitochondria) into ancestral unicellular eukaryotes.